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tionsablauf liegen aber zur Zeit noch nicht vor. Die
Rontgenstrukturanalyse ermdglichte somit die Struk-
turaufklarung des nur in wenigen Kristallen gebildeten
Nebenproduktes.

Die 1,3,4-Tri-O-acetyl-2-desoxy-2-fluor-e-p-xylopy-
ranose weist im Kristall eine normale Sesselkonforma-
tion 4C, (D) auf. Das Fluor ist am C(2) dquatorial, die
O-Acetylgruppe am C(1) axial gebunden. Es liegt somit
die o-pD-xylo-Konfiguration vor. Die Acetylgruppen
nehmen eine Stellung ein wie sie auch bei anderen
Zuckeracetaten gefunden wurden (Luger & Paulsen,
1974). Die C=0-Bindung der Acetylgruppen verlduft
jeweils etwa parallel zur benachbarten C-H-Bindung
des Rings. Die Bindungsabstinde im Pyranosering
(Tabelle 2) entsprechen den normalen Werten.

Es ist zu bemerken, dass der Abstand C(1)-O(6) mit
1,389 A etwas kleiner ist als der von C(5)-O(6) mit
1,440 A. Man konnte geneigt sein, hier einen ‘Back-
Donation-Effekt’ zu vermuten, der bei axialer Gruppe
an C(1) die C(1)-O(6)-Bindung verkiirzt, was auch zur
Verstarkung des anomeren Effektes fiihrt. Die Daten
sind jedoch etwas kritisch zu bewerten, da beim Tri-O-
benzoyl-f-pD-xylopyranosylbromid, bei dem ein der-
artiger Effekt vorhanden ist, die Abstandsdifferenz der
entsprechenden Bindungen mit 0,088 A deutlich grosser
ist (Luger, Durette & Paulsen, 1974). Messungen an
D-Arabinose-tetraacetaten, bei denen die a- und f-Form
vermessen wurden, zeigen, dass sowohl bei dquatorialer
wie bei axialer Stellung des Substituenten am C(1) die
C(1)-O(6)-Bindung etwas kleiner ist. Die Werte lauten:
a-Form mit dquatorialer OAc-Gruppe C(1)-0(6) 1,409,
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C(5)-0(6) 1,422 A (James & Stevens, 1974a) und
B-Form mit axialer OAc-Gruppe C(1)-O(6) 1,395,
C(5)-0(6) 1,429 A (James & Stevens, 1974b). Sicher
sind noch weitere Abstandswerte in diesem Sinne zu
vergleichen. Bei der untersuchten Verbindung diirfte
die gefundene Abstandsdifferenz aber schwerlich auf
einen den anomeren Effekt verstarkenden ‘Back-
Donation-Effekt’ zuriickfiihren sein.
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Abstract. [(C,oN,Hg)Au{P(C¢Hj;);}] [PF], triclinic, PT;
a=11-025 (1), b=11-248 (1), c=12-045 (2) A, x=81-63
(D), B=71-98 (1), y=72:57 (1)°; Z=2, D,=1-85, D=
1-87 gcm ™3, The Au atom is in a highly distorted three-
fold planar coordination, with an asymmetrically
bonded bidentate bipyridyl ligand [Au-N, 2:166 (2),
2:406 (2) A] and a triphenylphosphine ligand [Au-P,
2212 (1) A] producing widely differing P-Au-N angles
[157-1 (1), 1304 (1)°].

Introduction. Initial cell dimensions were determined
from precession photographs (Mo K« radiation).
There were no systematic absences; the centrosymmet-
ric space group PT was indicated by the statistical
distribution of E values, and confirmed by successful
structure refinement.

A thin plate 0-4x0:4x0-04 mm (dominant faces
{010}) was sealed in a Lindemann glass tube and
mounted on a Hilger-Watts Y290 four-circle diffrac-
tometer, with ¢ misaligned slightly from the spindle
(¢) axis. Cell parameters and the orientation matrix
were refined by least squares from 12 reflexions (20>
37°) (Busing & Levy, 1967). Intensities were collected
for all unique reflexions with 26<55° (Mo Ku radia-
tion, Zr filter, A=0-71069 A, 6-26 scan mode, 2s count
at each of 80 steps of 0-01° in &, background counts of
40s at each end of the scan). Three standard reflexions
showed <1% intensity decay during the collection;
linear decay functions were calculated and applied.
Absorption corrections were applied by a Gaussian
integration method (Sheldrick, 1975) (#=59-71 ecm~},
512 grid points, transmission factors ranging from
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0-161 to 0-788). All 5822 independent reflexions with
positive net recorded intensity were used for structure
solution and refinement. The structure was solved by
Patterson and Fourier techniques, and refined by
full-matrix least squares to a minimum value of
>wd* [A=|F,|—|F,|, w=1/6*(F) based on counting
statistics with an ‘instability factor’ P of 0-05 (Clegg,
1976)]. Phenyl rings were constrained to be regular
hexagons of side 1-395 A, and the PF; anion a regular
octahedron with P-F 1-6 A. H atoms were placed in
geometrically calculated positions on the external bi-
sectors of C-C~C and N-C—C angles, with C-H 0-95 A

Fig. 1. Perspective view of the cation. Carbon atoms in the
rings are numbered in cyclic order; sufficient numbers are
shown to indicate the labelling used.

Fig. 2. Unconstrained bond lengths and angles. The follow-
ing angles are not shown: Au-P(1)-C(31) 108-0; C(11)-
P(1)-C(21) 106-7°. E.s.d.’s in bond lengths involving Au or
P(1) are 0-001-0-003, otherwise 0-004-0-006 A; in angles at
Au or P(1) 0-1, otherwise 0-:2-0-4°,
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(Churchill, 1973), and either incorporated into the rigid
group (phenyl atoms) or made to ride on the corre-
sponding bipyridyl C atoms during refinement by keep-
ing the C-H vectors constant in length and direction.
An overall isotropic temperature factor was refined
for the phenyl H atoms and another for the bipyridyl
H atoms. Individual isotropic temperature factors were
refined for all other atoms, except Au which was an-
isotropic. Neutral atom scattering factors were those
of Cromer & Waber (1974) and Cromer & Ibers (1974).
The final value of R was 6:49% (observed reflexions
only), and R,[=(Cw4*/>SwF2)"?=7-71%. The num-
ber of parameters refined was 114. Refinement with-
out the rigid-group constraints (Domenicano & Va-
ciago, 1975) gave no significant improvement in R and
R, and no significant change in bond lengths and
angles. All shift/e.s.d. ratios in the last cycle were

Table 1. Atomic coordinates (x 10%) and isotropic
thermal parameters (A2 x 10%)

The anisotropic temperature factor for Au is of the form

exp [—2n*(h*a** Uy + . . . +2hka*b* Uy, + .. .)], with Upy=

0-0602 (2), U,,=0-0349 (2), U;3=0-0477 (2), U,,= —0-0055 (1),
U= —0-0029 (1), Ups=—0-0117 (1) A%

x y z U
Au 4390-4 (3) 5157 (3) 2908'5 (3)
P(1) 3247 (2) 2198 (2) 3900 (2) 403 (4
C(11) 1602 (4) 2168 (4) 4812 (5) 423 (15)
C@12) 1396 (4) 1005 (4) 5253 (5) 553 (19)
C(Q13) 173 (4) 928 (4) 6013 (5) 709 (25)
Cc14) —844 (4) 2014 4) 6332 (5) 588 (20)
C(15) —638 (4) 3177 (4) 5891 (5) 654 (22)
C(16) 585 (4) 3254 (4) 5131 (5) 565 (19)
C@2D 4071 (4) 2621 (5) 4819 (5) 434 (15)
C(22) 3421 (4) 3587 (5) 5577 (5) 608 (21)
C(23) 4105 (4) 3945 (5) 6213 (5) 670 (23)
C(24) 5439 (4) 3336 (5) 6091 (5) 670 (23)
C(25) 6089 (4) 2370 (5) 5333 (5) 693 (24)
C(26) 5405 (4) 2013 (5) 4697 (5) 540 (18)
C(31) 3000 (4) 3524 (5) 2855 (5) 403 (14)
C(32) 1945 (4) 3804 (5) 2367 (5) 526 (18)
C@33) 1840 (4) 4750 (5) 1487 (5) 612 (21)
C(3% 2790 (4) 5418 (5) 1093 (5) 768 (27)
C@35) 3845 (4) 5138 (5) 1580 (5) 664 (23)
C(36) 3950 (4 4192 (5) 2461 (5) 520 (18)
N(1) 3823(6) —514(6) 1600 (6) 506 (15)
C(1) 2658 (9) —188(9) 1351 (9) 644 (22)
C(2) 2506 (10) —757 (10) 437 (9) 700 (24)
C(® 3557 (10) —1611(11) —185(10) 768 (27)
C@4) 4725 (9) —1910(9) 74 (9) 645 (22)
C(5) 4843 (7Y -—-1379 (1) 988 (7) 463 (16)
N(2) 6126 (6) —925(6) 2093 (6) 463 (14)
C(6) 6090 (7) —1665(7) 1319 () 459 (16)
Cc( 7167 (9) —2636 (10) 838 (10) 730 (26)
C(8) 8355 (11) —-2816(12) 1139 (10) 814 (29)
C 8397 (10) —2016 (10) 1883 (9) 712 (25)
C@10) 7272 (8) —1110(9) 2363 (9) 621 (21)
P(2) 8685 (2) 2773 (2) 1909 (2) 622 (6)
F(1) 8461 (2) 3296 (2) 3143 (2) 1469 (35)
F(2) 10205 (2) 2116 (2) 1846 (2) 1316 (29)
F(3) 9070 (2) 4007 (2) 1253 (2) 1503 (35)
F4) 7164 (2) 3429 (2) 1971 2) 1241 (27)
F(5) 8300 (2) 1538 (2) 2564 (2) 1844 (47)
F(6) 8909 (2) 2249 (2) 674 (2) 1263 (27)
H(phenyl) 1427 (131)
H(bipy) 1600 (215)
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<0-4. An analysis of the variance (Hamilton, 1974)
showed the weighting scheme to be consistent., Atomic
parameters are shown in Table 1.*

Discussion. The compound (Fig. 1) was prepared from
Ph;PAuCl, bipyridyl and AgPFs in dichloromethane
solution (Mays, 1975); an alternative method has been
reported (Uson, Languna & Sanjoaquin, 1974). The
structure was determined in order to distinguish be-
tween a trigonal planar coordination, which is rare in
Au' reported structures (Guggenberger, 1974; Baen-
ziger, Dittemore & Doyle, 1974) and a linear twofold
coordination such as is commonly observed, e.g. in
Ph;PAuUSSCNEt, (Wijnhoven, Bosman & Beurskens,
1972), where the potentially bidentate dithiocarbamate
ligand is coordinated to Au through only one S atom.
The coordination is found to be intermediate between
the two extremes.

Unconstrained bond lengths and angles are shown in
Fig. 2. The coordination is close to planar, the Au
atom lying 0-10 A out of the plane of the three coor-
dinating atoms. The binding of the bidentate bipyridyl
ligand is highly asymmetric, and the Au-P length is
comparable to that in two- rather than three-coordi-
nate Au' complexes [comprehensive lists are given by
Guggenberger (1974) and Baenziger et al. (1974)]. A
remarkably similar coordination geometry has been
observed in [(bipy)HgMe]* (Canty, Marker & Gate-
house, 1975). The two rings of the bipyridyl ligand are
essentially planar (r.m.s. deviations from least-squares
planes are 0-010 and 0-015 A), but the coordinated
ligand is subject to distortions such as have been ob-
served and discussed for other bipyridy! metal com-
plexes (Clegg & Wheatley, 1974) [angle of twist about
C(5)-C(6) ~7°; the Au-N bonds are inclined at 8 and
2-2° to the two rings].

The deviations from 120° of the bond angles at Au
in (Ph;P),AuCl have been attributed to steric factors
(Baenziger et al., 1974). The distortion is accompanied,
however, by a shortening of the Au-P bonds relative
to [(PhsP);Au]l* (Guggenberger, 1974) and a notably
long Au-Cl bond. This represents a distortion away
from trigonal planar towards twofold linear coordina-
tion, which is even stronger in [(bipy)Au(PPh3)]* and
almost complete in (PPh;)AuSSCNEt, (Wijnhoven et
al., 1972): the trends in bond lengths and angles, al-
lowing for the different ligands involved, are consistent
in the series of four complexes (Fig. 3). This distortion
of trigonal coordination illustrates the principles al-
ready applied by Orgel (1958) to distorted octahedral
and tetrahedral coordination of d'° ions such as Au!
and Hg", and is an example of a second-order Jahn-
Teller effect (Jorgensen, 1962). A similar tendency

* A list of structure factors and a table of H atom co-
ordinates have been deposited with the British Library Lend-
ing Division as Supplementary Publication No. SUP 31816
(37 pp., 1 microfiche). Copies may be obtained through The
Executive Secretary, International Union of Crystallography,
13 White Friars, Chester CH1 1NZ, England.
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Fig. 3. Coordination of Au in Au' complexes. (I) [(Ph;P);Au]*;
(ID) (Ph;P),AuCl; (III) [(bipy)AuPPh;]*;
(IV) (Ph;P)AuSSCNE?,.

towards linear twofold coordination has been observed
in pentacoordinate d'® complexes (Epstein & Bernal,
1971; Clegg, Greenhalgh & Straughan, 1975) and may
be similarly explained.
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